).
D
exmedetomidine is a selective a 2 -adrenergic agonist indicated for the initial sedation (less than 24 hours) of patients receiving mechanical ventilation in the intensive care unit (ICU) and for the procedural sedation of patients not receiving mechanical ventilation. 1 Dexmedetomidine was approved for ICU use by the Food and Drug Administration (FDA) in 1999, and studies demonstrating its safety and efficacy outside of critical care units led to the approval of a supplemental indication for procedural sedation in 2008. Although not approved by the FDA, the use of dexmedetomidine in pediatric patients and for periods longer than 24 hours is supported by published evidence. 2, 3 The use of dexmedetomidine in critically ill patients has increased during the past decade. The results of a cohort study indicated that dexmedetomidine was administered in 7.2% of continuous-infusion sedation procedures in 2007, compared with 2% of such procedures in 2001. 4 The increased use of dexmedetomidine has been observed at our home institution, a freestanding 289-bed pediatric facility, where 3231 dexmedetomidine infusions were dispensed in 2010, compared with 1778 dispensed infusions in 2008. The use of dexmedetomidine for sedation during radiological imaging studies and short procedures, coupled with longer durations of use in critically ill patients, has contributed to this increase. These trends of rising use prompted us to investigate the stability of dexmedetomidine 4 mg/mL in 0.9% sodium chloride injection. Although the package insert for dexmedetomidine does not contain extended stability data, 1 knowledge, no stability studies of dexmedetomidine are reported in the literature. The advance preparation of syringes of prediluted dexmedetomidine, to be kept ready for use in anticipation of orders from prescribers, could expedite the delivery of the drug, enhance patient care, and improve the efficiency of pharmacy operations.
The purpose of the study described here was to determine the stability of dexmedetomidine diluted to 4 mg/mL in 0.9% sodium chloride injection using high-performance liquid chromatography (HPLC) with diode-array detection (DAD).
Analytical methods for the quantification of dexmedetomidine, alone or within various matrixes, using either gas chromatography or liquid chromatography coupled with mass spectrometry have been published. [5] [6] [7] The HPLC method used in our study was developed to determine the stability of a standard dexmedetomidine dilution under typical pharmacy storage conditions.
The administration or storage of dexmedetomidine using syringes with components containing natural rubber should be avoided due to the possibility of absorption. 1 Our study used commercially available, natural rubber-free, polypropylene syringes that are appropriate for syringe pump use. 
Methods

Materials
A linear standard curve was constructed from dilutions of dexmedetomidine of 2, 3, 4, 5, and 6 mg/mL in 0.9% sodium chloride injection (r 2 = 0.9997). Precision of the analytical method was evaluated by assaying 10 replicate injections of dexmedetomidine 4 mg/mL. The resultant coefficient of variation was 0.99%. Blank injections of 0.9% sodium chloride injection were systematically included in the analysis.
Subjecting dexmedetomidine samples to heat, 0.1 N hydrochloric acid, and hydrogen peroxide for 24 hours did not result in the detection of decomposition peaks. The forced degradation of samples in 0.1 N sodium hydroxide resulted in an unidentified degradation peak at 1.5 minutes.
Four separate vials of commercially available dexmedetomidine were used to prepare four dilutions of 4 mg/mL in 0.9% sodium chloride injection; each of the 50-mL dilutions was divided into 25-mL portions, which were placed in separate polypropylene syringes c for storage at ambient room temperature (20-25 °C) exposed to light or under refrigeration (5 °C). The room-temperature samples were analyzed in triplicate initially and on days 1 and 2 after preparation, and the refrigerated samples were analyzed in triplicate initially and on days 1, 2, 7, and 14. A sample was considered stable if its dexmedetomidine concentration was >90% of the original concentration; triplicate determinations using duplicate quality-control samples (4 mg/mL) were performed on each day of analysis. The interday and intraday coefficients of variation were 1.6% and 0.5%, respectively.
Physical assessment. A visual inspection of the samples for particulate matter, clarity, and color against a light background and without instrumentation or magnification was conducted at each time point of analysis.
Results and discussion
All dexmedetomidine samples were stable under their respective storage conditions and remained clear and colorless on visual inspection for the duration of the study ( Table 1) .
The chromatographic peak at 1.5 minutes that had been observed in association with forced degradation by sodium hydroxide was not detected in any of the analyzed study samples. As the study progressed, an unidentified chromatographic peak at 1.9 minutes was detected in the samples and increased in prominence as the remaining percentage of the initial dexmedetomidine concentration diminished. Neither of the aforementioned chromatographic peaks (at 1.5 and 1.9 minutes) interfered with the dexmedetomidine peak, which eluted at 2.3 minutes. The DAD system was used to obtain peak spectra throughout the dexmedetomidine signal at 2.3 minutes. The ultraviolet spectrum for dexmedetomidine was consistent in all analyzed samples throughout the study period.
The study results indicate that assigning beyond-use dates for dexmedetomidine 4 mg/mL in 0.9% sodium chloride injection of 48 hours for 
